Mn III (TPPS)Cl, where TPPS = 5,10,15,20-tetrakis(4-sulphonatophenyl)-21H,23Hporphyrine, sodium carbonate and sodium bicarbonate were obtained from Sigma-Aldrich.
Results pH Titrations
The pK a values of [Mn III (TPPS)(H 2 O) 2 ] 3were determined from a spectrophotometric pH titration. At acidic and neutral pH both axial positions of the Mn(III) complex are occupied by water molecules that undergo a stepwise deprotonation (Eq. 3 and 4) on increasing the base concentration. The corresponding pK a values for Mn III (TPPS)(H 2 O) 2 are approximately 6.6 and 12.0, respectively, based on the data reported in Figure S1 . Figure S1. pH titration spectra (a and b) and the titration traces for the deprotonation of Mn III (TPPS)(H 2 O) 2 recorded at 219 nm (c) and 400 nm (d) . Mn III (TPPS)(H 2 O) 2 and NaOH concentration were 1.5 x 10 -5 M and 1 x 10 -2 M, respectively.
In the literature the following data are reported for the cited complexes:
Mn III (TPyP)(H 2 O) 2 (pK 1 = 8.0, pK 2 = 10.6); Mn III (TMPyP)(H 2 O) 2 (pK 1 = 8.0, pK 2 = 10.7); Mn III (TPPS)(H 2 O) 2 (pK 1 = 8.6, pK 2 = 11.6); Mn III (TCPP)(H 2 O) 2 (pK 1 = 8.4, pK 2 = 11.2); Mn III (Me 8 TPP)(H 2 O) 2 (pK 1 = 5.8, pK 2 = 12.2); Fe III (TMPS)(H 2 O) 2 (pK 1 = 6.9) and Fe III (TPPS)(H 2 O) 2 (pK 1 = 7.6). 5 It follows that the values found in this study are in close agreement with related data reported in the literature.
From the spectral data reported in Figure S1 it follows that the different species in solution have characteristic molar extinction coefficients as a function of pH. These were determined separately from a concentration dependence study at 466 nm for three selected pH values, viz. ε = 1.31 x 10 5 , 1.25 x 10 5 and 4.76 x 10 4 M -1 cm -1 for pH = 7, 9.3 and 12, respectively. These values are of the same magnitude as reported in related studies 5 and were used to estimate the concentration of Mn(TPPS) in all subsequent experiments. It follows from the results reported above that the first order rate constant for the catalytic disproportionation of H 2 O 2 depends linearly on the Mn III (TPPS) concentration with a second order rate constant of 1.9 x 10 3 M -1 s -1 at 25 °C. During the redox cycling period, the concentration of (TPPS)Mn V =O remains constant as seen from the constant absorbance at 466 nm over longer reaction times at higher H 2 O 2 concentrations (see Figures 3c and d) . Thus, steady state conditions can be applied to reactions (3) and (4) under such conditions, from which it follows that
In terms of reactions (3) and (4),
From which it follows that k obs = 2k 1 [Mn III (TPPS)] and 2k 1 = 1.9 x 10 3 M -1 s -1 at 25 °C under turnover conditions.
From the initial slope of the plot in Figure S4a the rate of the reaction equals 7.6 x 10 -6 M s -1 and the TOF = rate/[catalyst] = 7.6 x 10 -6 /4.9 x 10 -6 = 1.5 s -1 at 25 °C. The kinetic traces in Figure S6 show that both the formation and decay of the intermediate (TPPS)Mn IV =O complex depend on the selected H 2 O 2 concentration. The formation reaction was too fast to perform a detailed kinetic analysis and only the initial rate was determined as a function of H 2 O 2 concentration (see Figure S7 ). The back reaction, i.e. partial reformation of Mn III (TPPS), shows pseudo-first order behaviour for which k obs increases with H 2 O 2 concentration (see Figure S8 ). The experimental data suggest a saturation dependence, indicating that some outer-sphere precursor formation occurs during the reduction of (TPPS)Mn IV =O by H 2 O 2 . 
Effect of carbonate concentration
The reactions were also studied as a function of carbonate concentration in order to observe its influence on the formation of HCO 4 as given by eq. (5). The carbonate buffer concentration was varied between 0.1 and 0.5 M, whereas the H 2 O 2 concentration was kept constant at 6, 12, 24 and 49 µM. Some typical results are presented in Figures S9 and S10 , from which it follows that (TPPS)Mn IV =O is slowly reduced back to Mn III (TPPS) under the selected conditions. On increasing the carbonate concentration from 0.1 to 0.5 M at a fixed H 2 O 2 concentration, the reaction rate for the reformation of Mn III (TPPS) increases substantially as shown in Figure S10 .
This observation must be related to the formation of a stronger oxidizing agent, viz.
peroxocarbonate (HCO 4 -), under the applied experimental conditions (see eq. 5), and demonstrates the catalase activity observed for peroxocarbonate similar to that for hydrogen peroxide as outlined in reactions (3) and (4). 
